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Upper tract urothelial carcinoma (UTUC) is a relatively rare tumor, but is characterized 
by high rates of recurrence, morbidity, and mortality. Choice of treatment modality is 
generally influenced by lesion size, grade, and focality. Radical nephroureterectomy 
with bladder cuff excision is the gold-standard management of UTUC, although an 
organ-sparing approach may be beneficial in selected patients. Conservative endoscopic 
management of UTUC in appropriate patients has a favorable impact on quality of life 
and health care costs when compared with patients who progress to dialysis-dependent 
renal failure. Careful ureteroscopic surveillance following endoscopic management of 
UTUC is essential. 
[ Rev Urol. 2014;16(1):21-28 doi: 10.3909/riu0592]
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Upper tract urothelial carcinoma (UTUC) 
accounts for , 5% of all cases of urothelial 
neoplasia, but is a very morbid disease, with 

recurrence rates up to 90%1-9 and 5-year survival 
rates ranging from 30% to 60%.10 Radical nephro-
ureterectomy (NU) with bladder-cuff excision has 
been the traditional treatment for UTUC because of 
its high rate of recurrence. However, given the mor-
bidity of nephrectomy and the risk of developing 

chronic kidney disease (CKD) or dialysis- dependent 
renal failure, as well as the risk of contralateral 
tumors,11-14 a nephron-sparing approach may be 
preferable in selected patients.

Diagnosis 
Patients with UTUC commonly present with hema-
turia and occasionally report flank pain, and 10% to 
15% have incidental lesions detected on radiographic 
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evaluation. Upper tract imaging  
may include ultrasound, intrave-
nous urography (IVU), retrograde 
ureteropyelography, or computed 
tomography (CT) scanning. IVU 
has poor sensitivity and specificity 
for detection of such tumors, and 
retrograde ureteropyelography has 
a 25% false-negative rate.15,16 CT 
scanning is 90% sensitive, but it 
understages invasive tumors in 59% 
of cases.17 Urine cytology examina-
tion is also unreliable in the diag-
nosis of UTUC, with low sensitivity 
and a specificity of 60%,17 although 
it is more accurate in detecting 
high-grade lesions.18,19

When UTUC is suspected, 
ureteroscopy provides the most 
valuable diagnostic information, 
allowing close visual inspection 
and biopsy. In their study of 40 
tumors, El-Hakim and colleagues 
demonstrated that ureteroscopic 
appearance was only 70% accurate 
in determining the grade of UTUC 
lesions,20 whereas the specificity 
of ureteroscopic-guided biopsy for 
determining tumor grade ranges 
from 75% to 92%.17 Accurate assess-
ment of tumor grade is important 
because of its significant associa-
tion with recurrence rate, reported 
to be 100% in patients with high-
grade tumors, and 60% in low-
grade tumors.1 

Staging
A potential problem with endo-
scopic biopsy of upper tract tumors 
is the lack of reliability in primary 
tumor staging. An accurate deter-
mination of depth of invasion is 
essential when considering con-
servative therapy. In bladder can-
cer, accurate staging is one of the 
goals of transurethral resection, 
with a proper resection of the blad-
der wall including muscularis pro-
pria. This is difficult to achieve in 
upper tract lesions because of the 
markedly diminished upper tract 

collecting system wall thickness, 
and the small size of ureteroscopi-
cally obtained biopsy specimens. 
Other currently available staging 
modalities, including CT scanning 
and endoluminal ultrasound, are 
also inaccurate in assessing depth 
of tumor penetration. Therefore, a 
combination of radiographic stud-
ies, ureteroscopic appearance, and 
biopsy tumor grade is necessary 
to provide the surgeon with the 
most accurate preoperative stag-
ing information. This is facilitated 
by a good correlation between the 
biopsy grade of the lesion and the 
tumor stage.2-4,20 Keeley and col-
leagues reported that, out of 30 low 
and low-moderate grade uretero-
scopic specimens, 26 (87%) were 
found to be low-stage (Ta-T1) dis-
ease on final pathology.3

Patient Selection 
Initial experience with nephron-
sparing surgery (NSS) for UTUC 
was limited to patients with imper-
ative indications such as a solitary 
kidney, bilateral disease, signifi-
cant perioperative risk, or severe 
renal insufficiency. Many authors 
continue to advocate endoscopic 
treatment only in imperative situa-
tions5-8,21,22 because of high 3-year 
recurrence rates. However, grow-
ing experience with NSS for non-
imperative indications, coupled 
with improved technology and risk 
stratification, may result in wide-
spread expansion of endoscopic 
treatment to patients with normal 
contralateral kidneys.1,9,23

Tumor grade, focality, size, and 
location should all be considered 
when selecting patients for NSS. 
Given the aforementioned difficul-
ties in establishing depth of inva-
sion, and the significant correlation 
between tumor grade and stage, 
tumor grade is a very important 
factor for predicting the aggres-
siveness of UTUC. Unifocal lesions 

,  1.5  cm in diameter can usually 
be treated ureteroscopically regard-
less of location.3 Multifocal disease 
and lesions . 1.5 cm are more 
likely to recur, however, possibly 
because of incomplete resection.3,24 
Keeley and colleagues observed a 
strong correlation between tumor 
size and treatment success in 38 
patients (41 renal units) treated 
ureteroscopically.3 Only 36% of 
renal units with tumors . 1.5 cm 
in diameter were rendered tumor 
free, compared with 91% of those 
with tumors , 1.5 cm in diam-
eter. A retrospective study of 34 
patients undergoing percutaneous 
resection reported a higher risk of 
recurrence for patients with mul-
tifocal tumors (62.5%) when com-
pared with patients with unifocal 
tumors (38.5%).24 Van der Poel 
and colleagues reported a positive 
correlation between ureteral loca-
tion and more aggressive behavior, 
observing a higher rate of invasion 
through the ureteral wall in proxi-
mal tumors than their distal coun-
terparts, suggesting that proximal 
tumors may be less amenable to 
endoscopic treatment.10

Treatment
Of all UTUCs, approximately 75% 
are located in the collecting sys-
tem of the kidney, and the remain-
ing 25% occur in the ureter.25,26 
Options for NSS depend on tumor 
location and size, and include par-
tial nephrectomy, segmental ureter-
ectomy, and endoscopic resection 
(Figure 1).

Partial Nephrectomy
Partial nephrectomy may be a rea-
sonable nephron-sparing strategy 
when an endoscopic approach is 
not feasible because of tumor size, 
tumor location (polar), or high 
tumor grade and stage.27 Goals of 
the operation must include achiev-
ing negative surgical margins and 
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treatment is again influenced by 
lesion size, location, and focality. 

Retrograde Ureteropyeloscopy. 
The ureteroscopic approach is usu-
ally preferred for tumors , 1.5 cm. 
Retrograde ureteropyeloscopy can 
be performed with either rigid or 
flexible instruments. It is impor-
tant, and often difficult, to visu-
ally differentiate inflammation or 
guidewire trauma from carcinoma 
in situ (CIS) or low-grade Ta dis-
ease.31 A retrograde pyelogram 
is performed through a flexible 

Boari bladder flap. Although the 
open approach has traditionally 
been described for distal ureteral 
resection, early reports of success 
with both laparoscopic and robotic 
techniques indicate that these 
are feasible options in selected 
patients.28-30

Endoscopic Management
The two alternative endoscopic 
approaches for lesions localized in 
the renal collecting system are ret-
rograde (ureteroscopic) and ante-
grade (percutaneous). Choice of 

preserving residual function of the 
renal unit.

Segmental Ureterectomy
Tumors of the distal ureter are 
more common than those of the 
mid and proximal ureter.26 Distal 
ureterectomy with reimplanta-
tion is often employed for patients 
with high-grade, invasive, or bulky 
tumors of the distal ureter that are 
not amenable to endoscopic abla-
tion. Depending on the length of 
resected ureter, this procedure may 
require concomitant psoas hitch or 

Hematuria, flank pain,
weight loss  

Ureteropyeloscopy
with biopsy

IVP

Low grade High grade

IMPERATIVE

ELECTIVE

NU

ENDOSCOPIC
MANAGEMENT
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SURVEILLANCE (cystoscopy,
ureteroscopy, IVP) 
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Figure 1: Management plan for upper tract transitional cell carcinoma. IVP, intravenous pyelogram; NU, nephroureterectomy. 

Vol. 16 No. 1 • 2014 • Reviews in Urology • 23

Nephron-sparing Management of UTUC

4004170006_RIU0592.indd   23 18/04/14   9:27 AM



established using standard tech-
niques; it is important to use a large 
sheath (30 Fr or higher) to keep 
intrapelvic pressures at minimum. 
The resection is then performed in 
a manner similar to the uretero-
scopic approach, although the per-
cutaneous method allows for use of 
an electrosurgical loop for larger 
tumors.

Complication rates of percuta-
neous resection range from 21.4% 
to 31%,38-40 and include bleeding 
requiring blood transfusion (37%),7 
infection, ureteropelvic junction 
obstruction from stricture, adjacent 
organ injury, and pleural injury.41 

Topical Chemotherapy and 
Immunotherapy. Given the bene-
fit of intravesical chemotherapy and 
immunotherapy in reducing recur-
rence and progression of superfi-
cial bladder urothelial carcinoma, 
one might expect a similar benefit 
with UTUC.42,43 However, similar 
efficacy has not yet been clearly 
demonstrated in these patients for 
prevention of UTUC recurrence 
after NSS2,6,9,17,33,38,44 or as primary 
treatment for upper tract CIS.45 The 
most common agents employed are 
bacillus Calmette-Guérin (BCG), 
mitomycin,46 thiotepa, epirubicin,39 
and BCG/interferon.47 Commonly, 
BCG has been instilled after per-
cutaneous procedures, whereas 
mitomycin has been preferred fol-
lowing ureteroscopic procedures.48 
The agent can be infused through a 
nephrostomy tube via a retrograde 
ureteral catheter, or by reflux from 
the bladder with an indwelling 
double-J stent. Complication rates 
including local skin reaction, fever 
(84%),45 bladder irritability, urinary 
tract infections, and sepsis can be 
significant, particularly after BCG 
infusion.9,38,39 

Mitomycin C  has limited systemic 
absorption and, as demonstrated 
by Keeley and Bagley, appears to 
be a safe and modestly effective 

is necessary for collecting system 
reconstruction. 

Percutaneous Nephroureteros-
copy. Although more invasive 
than retrograde ureteroscopy, the 
percutaneous antegrade approach 
is preferred for larger tumors 
(.  1.5 cm) of the renal pelvis and 
proximal ureter.32 The advantages 
of this approach include the abil-
ity to use larger instruments and 
better visualization, facilitating 

complete resection of large tumors, 
deeper biopsies, and better staging 
(Figure 2). This approach also uses 
lower intramural pressure than ure-
teroscopy,35 and may be employed 
in patients with urinary diver-
sions.36 The primary disadvantage 
of the percutaneous approach is 
the necessary violation of urothe-
lial integrity and increased risk of 
tumor spillage. Though exceed-
ingly rare, isolated cases of tumor 
seeding of the nephrostomy tract 
have been described.37

If there is a single tumor in a 
calyx, direct access into that calyx 
is preferred. If the tumor is in the 
renal pelvis or there are multiple 
tumors, an upper calyx is chosen 
for access. A percutaneous tract is 

ureteroscope, followed by careful 
ureteroscopy. The lesion is biopsied 
and a sample sent for pathologic 
analysis. Debulking of the lesion to 
its base is then achieved using cold-
cup forceps or a stone basket. Given 
the thin wall of the proximal ureter 
and renal pelvis, no attempt should 
be made to resect these regions 
deeply. The base of the lesion is 
subsequently ablated using mono-
polar electrocautery or a surgical 
laser (Nd:YAG or Ho:YAG). 

The principal advantages of this 
resection technique are low inva-
siveness and maintenance of a 
closed system, which should reduce 
the risk of tumor spillage.32 The 
small size of ureteroscopic instru-
ments, relatively small working 
channels with decreased irrigant 
flow, and a small visual field, how-
ever, make ureteroscopic resection 
technically difficult. This increases 
the risk of overlooking multifo-
cal tumors and performing an 

inadequate resection, resulting in 
incorrect staging and suboptimal 
treatment. Other disadvantages 
include the inability to treat large 
lesions in a single session, difficulty 
accessing lower pole lesions, and 
the possibility of pyelolymphatic 
tumor seeding.3,33

Complications of ureteroscopic 
management occur in 8% to 13% 
of cases and are mostly minor, 
including perforation (1%-4%) and 
ureteral stricture (4.9%-13.6%).34 
Perforation can be managed by 
ureteral stenting or percutane-
ous drainage; strictures are often 
successfully managed by stenting, 
laser incision, or balloon dilata-
tion. In the rare case of avulsion, 
immediate surgical exploration 

Figure 2: Nephroscopic view through the resecto-
scope of a urothelial carcinoma prior to resection 
should be even with the normal mucosa to avoid 
injury to large superficial vessels beneath the 
tumor.

Complications of ureteroscopic management occur in 8%-13% of 
cases and are mostly minor, including perforation (1% to 4%) and 
ureteral stricture (4.9%-13.6%). Perforation can be managed by ure-
teral stenting or percutaneous drainage; strictures are often success-
fully managed by stenting, laser incision, or balloon dilatation.
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study was unable to assess impor-
tant outcomes such as recurrence 
rates and progression to NU in 
patients undergoing segmental ure-
terectomy, the authors concluded 
that NSS did not undermine can-
cer control and may be extended to 
patients with higher-stage tumors.

Partial nephrectomy can also 
produce acceptable oncologic out-
comes in select patients.  Goel and 
colleagues examined their experi-
ence with partial nephrectomy in 
12 patients with UTUC.54 Mean 
patient age was 68.5 years and 
mean follow-up was 40.8 months. 
Six patients were found to have T3 
disease, 2 with T2, 3 with T1, and 
1 with Tis. OS was 86%, with 42% 
of patients experiencing disease 
recurrence, and 50% demonstrat-
ing evidence of progression.

Outcomes of studies examining 
endoscopic resection of UTUC are 
summarized in Table 1. Recurrence 
rates for endoscopically managed 
UTUC range widely, from 8% to 
90%.1-3,5-9,21-24,38,42,55-59 The same is 
true of NU rates in patients failing  
endoscopic ablation, reported to 
range from 9.5% to 40%.9,23,38,39,44,55-59 

CSS and OS of approximately 80% 
at 5 years have been reported in the 
majority of large series. 

Prognostic factors for recurrence 
and progression in patients under-
going NSS for UTUC have been 
identified. Iborra and colleagues 
conducted a retrospective analysis 
of 54 UTUC patients with normal 
contralateral kidneys treated with 
NSS.44 On univariate and multi-
variate analyses, tumor location in 
the renal pelvis and previous multi-
focal bladder tumor were the stron-
gest risk factors for recurrence and 

resection, bladder cuff excision, 
and ureteral reimplantation (19 pts) 
and NU (24 pts).50 Patient char-
acteristics were similar in the two 
groups, although the NU patients 
had a higher incidence of T3 and 
high-grade tumors, and median 
follow-up was 58 months. The two 
groups demonstrated no significant 
differences in survival outcomes or 
bladder recurrence rates. Reported 
5-year overall survival (OS) and 

cancer-specific survival (CSS) 
were 64% and 52% in NSS patients, 
and 66% and 56% in NU patients, 
respectively. Only two patients in 
the NSS group had a subsequent 
ipsilateral upper tract recurrence.

A recently published Surveil-
lance, Epidemiology, and End 
Results Program (SEER) database 
study of 2044 patients with T1-T4 
N0M0 ureteral UTUC also reported 
noninferior outcomes at a median 
follow-up of 30 months in patients 

treated with NSS.53 Surgeries per-
formed were segmental ureterec-
tomy (28% of patients), NU with 
bladder cuff excision (60%), and 
NU only (12%). Median patient 
age, tumor grade, and tumor stage 
distribution were statistically simi-
lar among the three groups. CSS  
at 5 years was also statistically  
similar—71.9% for segmental ureter-
ectomy, 67.8% for NU, and 62.2% for 
NU with bladder cuff. When strati-
fied according to primary tumor 
stage, there was still no significant 
difference in CSS. Although this 

adjuvant treatment in select cases.46 
They reported the use of mitomy-
cin C on 19 patients (21 renal units) 
who underwent ureteroscopic abla-
tion of UTUC. With a mean follow-
up of 30 months, 35% of renal units 
had a complete response, 27% had 
a partial response, and 38% had no 
response. 

Numerous studies have shown 
decreased recurrence rates with 
the use of BCG.8,38,45 Positive initial 

response of upper tract CIS, rang-
ing from 60% to 100%, has been 
reported with the use of BCG as 
a primary treatment.49 Martínez-
Piñeiro and associates demon-
strated that patients with low-grade 
tumors treated with BCG had a 
significantly lower recurrence rate: 
14% versus 50% who did not receive 
BCG.38 When patients with CIS are 
excluded, however, Rastinehad and 
colleagues found no overall onco-
logic benefit to the administra-
tion of adjuvant BCG.6 Clearly, the 
optimal use of adjuvant intracavi-
tary therapies for UTUC remains 
undefined and will be the subject 
of future investigations. 

Oncologic Outcomes
Many studies have reported onco-
logic outcomes similar to radical 
surgery using NSS in the treatment 
of UTUC.

 Several series have validated the 
efficacy of segmental ureterectomy 
for ureteral UTUC, consistently 
reporting survival and recurrence 
rates comparable with or better 
than NU.50-52 Giannarini and asso-
ciates reported long-term onco-
logic outcomes in a retrospective 
analysis of 43 patients with distal 
tumors treated with distal ureteral 

Numerous studies have shown decreased recurrence rates with the 
use of BCG. Positive initial response of upper tract CIS, ranging from 
60% to 100%, has been reported with the use of BCG as a primary 
treatment.

Recurrence rates for endoscopically managed UTUC range widely, 
from 8% to 90%. The same is true of NU rates in patients failing 
endoscopic ablation, reported to range from 9.5% to 40%. CSS and 
OS of approximately 80% at 5 years have been reported in the 
majority of large series. 
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